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1 $1m$ : $(I0^{-3}\mu m\sim 10^{-2}\mu m, lO- 6s)$
$(10^{-1}\mu m\sim 10^{2}\mu m, 10^{2}s\sim 10^{4}s)$ $(1mm\sim 10cm, 10^{5}s\sim 10^{7}s)$
2 Turing
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1:
Multi-scale
( The Music of Life, D. Noble )
1 o
A. TUring (Turing, 1952) Turing 2
Turing
3 Turing 2 - 4
(Gierer and Meinhardt,
1972; Segel and Jackson, 1972)
- Turing
3Turing (1952)









$U$ ( $V$ )
$U$ ( $V$ ) (
)
Mass Action
Gierer-Meinhardt (Gierer and Meinhardt, 1972)
$u(x, t)$ $v(x, t)$ $U$ $V$ $x$ $t$
Gierer-Meinhardt
$\frac{\partial u}{\partial t}=D_{u}\frac{\partial^{2}u}{\partial x^{2}}+k_{1}-k_{2}u+k_{3^{\frac{u^{2}}{v}}}$ ,
(1)
$\frac{\partial v}{\partial t}=D_{v}\frac{\partial^{2}v}{\partial x^{2}}+k_{4}u^{2}-k_{5}v$ .
$k_{1}$ $U$ $k_{2}$ $k_{5}$ $k_{3}$ $k_{4}$
$D_{u}$ $D_{v}$ Turing
$D_{u}<D_{v}$ $U_{s}(V_{s})$ $s$ $U(V)$





















RLB (Reversible Ligand Binding) $U$
LI (Ligand Internalisation) $U$ Endocytosis

















LI (Seirin-Lee et al., 2010).
RLB $\{\begin{array}{l}\frac{\partial u}{\partial t}=D_{u}\frac{\partial^{2}u}{\partial x^{2}}+k_{1}-k_{2}u(x, t)+k_{3}\frac{u^{2}(x,t-\tau)}{v(x,t-\tau)}\frac{\partial v}{\partial t}=D_{v}\frac{\partial^{2}v}{\partial x^{2}}+k_{4}u^{2}(x, t-\tau)-k_{5}v(x, t) ’\end{array}$ (8)
$LI$ $\{\begin{array}{l}\frac{\partial u}{\partial t}=D_{u}\frac{\partial^{2}u}{\partial x^{2}}+k_{1}-k_{2}u(x, t)+k_{3}[3\frac{u^{2}(x,t-\tau)}{v(x,t-\tau)}-2\frac{u^{2}(x,t)}{v(x,t)}]+2k_{4}[u^{2}(x,t-\tau)-u^{2}(x, t)].\frac{\partial v}{\partial t}=D_{v}\frac{\partial^{2}v}{\partial x^{2}}+k_{4}u^{2}(x, t-\tau)-k_{5}v(x, t)\end{array}$ (9)
( Seirin-Lee et al. (2010)
) 1 Growing
Domain 2 Seirin-Lee and Gaffney (2010), Seirin-Lee
et al. (2011), Gaffney and Seirin-Lee (2011)
2 Multi-Scale Turing
Turing (Seirin-Lee et al., 2010;



















2: A-C (8)$-(9)$ RLB LI
D-F Unifrom growing domain(Exponential growing case)
Seirin-Lee and Gaffney (2010) Stationary domain LI





























(Harris et al., 2005; Solnica-
Krezel, 2003; Miura and Shiota, 2000; Nakamura et al., 2006; Nakamasu et al., 2009; Juan
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